Decisions about initiating resuscitation are often based on the best-interest principle, which considers the chance of survival, pain of attempted resuscitation, and subsequent benefits or burdens that continued living with potential disability may bring. For neonates at 23-25 weeks gestation, this decision is difficult given the uncertain prognosis. It is thus reasonable to defer to parental wishes given that the family has to bear the burden of taking care of the child. Adequate and early antenatal counselling is important to enable parents to make an informed decision. Further studies of local long-term outcomes are needed to identify better markers for outcomes to help guide resuscitation decisions.
INTRODUcTION
Survival of preterm neonates has steadily improved over the past few decades. Currently, at least half of all infants born between 23 to 24 weeks gestational age (GA) survive 1 . Although survival rates have risen, the ultimate goal lies in survival without major disability. Unfortunately, neurodevelopmental impairments remain a major morbidity for very low birthweight (VLBW, <1500 g) and extremely low birthweight (ELBW, <1000 g) neonates, and the rates of disability increase with decreasing gestational age and birthweight 2 . The Nuffield Council on Bioethics states that resuscitation should not be considered at 22 weeks of gestation, but may be attempted if parents reiterate the request after thorough discussion about the risks and long-term outcomes. At 23 weeks of gestation, the prognosis is very uncertain, and parental wishes regarding resuscitation and treatment should be given precedence. Above 24 weeks of gestation, full invasive intensive care and support is usually offered unless parents and clinicians agree not to start intensive care in the light of the infant's (likely) condition 3 . The American Academy of Pediatrics (AAP) advises physicians to base resuscitation decisions on the infant's physiologic maturity, medical condition, and probabilities of death and/or severe disability. When early death is very likely and survival would be accompanied by a high risk of severe morbidity, intensive care is not indicated (GA <23 weeks or birthweight <400 g). When survival is likely and the risk of severe morbidity is low, intensive care is indicated (GA ≥25 weeks). When the prognosis is likely to be poor and survival may be associated with a diminished quality of life for the child, parental desires should determine the treatment approach 4 . The Singapore National Resuscitation Council's (NRC) Neonatal and Paediatric Resuscitation 2011 guidelines have recommendations similar to the AAP, with non-initiation of resuscitation at GA <23 weeks and/or birthweight <400 g, and full intensive Proceedings of Singapore Healthcare  Volume 22  Number 2  2013 care at GA ≥25 weeks, unless birth conditions are dismal 5 .
These guidelines appear to simplify the decisionmaking process. However, the choices of when to treat or when to defer to parental wishes remain difficult because there are no accurate prognostic factors for neurodevelopmental outcomes including major disability or behavioural and learning disorders 6 . Resuscitation and care in an neonatal intensive care unit (NICU) may prolong dying with significant discomfort or lead to survival with unacceptable morbidity. On the other hand, an infant may survive despite withholding treatment and have a worse outcome because treatment was delayed. Therein lies the treatment dilemma.
ETHIcAL PRINcIPLEs FOR DEcIsION-MAKING
Newborns are unable to exercise their right of autonomy, and informed parents are generally considered to have moral authority to make treatment decisions in extremely premature infants based on their perceptions of their child's best interests 3 . Determination of the child's best interest involves an assessment of the benefits and burdens of the proposed treatment, including the chance of survival, pain of attempted resuscitation, potentially futile treatment, and subsequent benefits or burdens that continued living with potential disability may bring. If the majority of people with a level of disability predicted at the infant's GA still consider their lives beneficial, it would be in favour to resuscitate and initiate intensive care, unless the pain of ongoing NICU course is going to be profoundly difficult. At some point, survivors are rare or survival may be associated with such a diminished quality of life that death could be reasonably preferred. A definition of a diminished quality of life includes an evaluation of the child's level of cognitive ability, and an individual who "lacks potential for human interaction as a result of profound mental retardation" is thought by many bioethicists to have an unacceptable quality of life 6 .
The benefit/burden analysis is further complicated by the difficulty of accurately predicting the chance of survival and the level of disability for a particular individual. A neonate has superior capability to develop but are also more vulnerable to organ damage (e.g. hypoperfusion injury to the periventricular white matter leading to cerebral palsy), which makes prognoses very uncertain.
In addition, outcome data on which decisions are based are frequently outdated and may underestimate current survival at low gestational age. Furthermore, there is substantial variability between centres, and outcomes from an NICU in the United States of America may not be applicable locally 7 . Importantly too, recommendations may become self-fulfilling prophecies 8 . A centre that has low survival rate below a certain gestational age may deem it reasonable to refuse resuscitation, and over time they will continue to have 0% survival. For the individual patient, there is additional antenatal information that significantly changes the prognosis (e.g. uncertain day of conception, birthweight, sex, use of antenatal steroids). It has been estimated that a 23 week, 610g female who received antenatal steroids may be twice as likely to survive as a 24 week, 520g twin male without the benefit of antenatal steroids 9 . The prediction of outcomes of newborns admitted into NICU is equally tenuous: a study found that the use of either neonatal illness severity algorithms (e.g. the Score for Neonatal Acute Physiology SNAP) or clinical intuition was unhelpful in distinguishing infants who would either die or survive with poor neurological outcomes from those who would survive with better neurological outcomes. Evidently, better prognostic tools need to be developed 10 .
The Nuffield Council on Bioethics recommends that resuscitation decisions should consider the gestational age, best available prognostic evidence, the infant's viability and any significant abnormalities at birth, and parental wishes. Due to uncertainties in prognosis, especially between 23 0/7 to 23 6/7 weeks GA, greater weight is accorded to parental views of the infant's best interest, in order to minimise disputes 3 . Deferring to parental wishes of non-resuscitation is important because parents have to bear the burden of months or years of hospitalisation, surgeries, ventilation, potential bankruptcy, and neglected siblings, in order to care for a child who has a severe lifelong disability. Furthermore, parenting plays a central role in the early development in very preterm children. Early cognitive development and social-emotional competence were found to be positively influenced by warm, sensitive and responsive parenting 11 .
ANTENATAL cOUNsELLING
To enable parents to make an informed decision, communication with the family is paramount
Neonatal Resuscitation Ethics
Proceedings of Singapore Healthcare  Volume 22  Number 2  2013 since the parent's views of the child's status and the treatment choices are influenced by how information is presented by the physician. Parents should be provided accurate hospital-specific prognostic data to assist with decision-making. It should be emphasised to parents that the infant's condition at birth is rarely predictable, and that clinical assessment of the infant at birth has an important role in deciding what type of care is appropriate. Parents should be asked explicitly if they consent to initiation of resuscitation if the infant is more mature than estimated prenatally, or if resuscitation should be withheld regardless of the infant's condition. Parents should also be informed that despite comfort care, the infant may survive for hours or even days 12 .
An international study group interviewed parents of surviving very low birthweight infants to examine perceptions regarding perinatal counselling and decision-making in nine Australasian countries. Singaporean parents generally felt adequately informed by neonatologists about death, disability, and long-term sequelae, with a large majority understanding the prognosis (81%). The majority of parents perceived that decision-making was a joint process (76%), and satisfaction rates of physician counselling were high (93%, range 74% -97%). The study concluded that parents across the Australasian countries make decisions similarly, preferring joint decision-making with importance placed on physician and partner input. However, a high proportion of parents felt that religious issues were inadequately discussed in Singapore and Kuala Lumpur, compared to other countries 13 . It is not socially acceptable in Muslim cultures to take full responsibility for life and death decisions, and clinicians should understand the range of preferences in a multi-racial society 14 . Financial factors were also influential factors in decisionmaking in Singapore, where families bear the financial burden of hospitalisation 15 .
Lastly, the option of initiating resuscitation first with the option of withdrawing treatment later is not usually discussed in Singapore 15 . In emergency situations where patient preferences are uncertain, both the Nuffield Council on Bioethics and the Neonatal Resuscitation Program suggest that maximum treatment including endotracheal intubation and assisted ventilation should be initiated to favour the best possible intact survival until a more considered judgment can be made with the parents after a more thorough review of the baby's progress, result and response to intensive care 3, 16 . The first high risk infant consult I observed was for a patient with eclampsia at 24 3/7 weeks GA, birth weight <500g. The obstetrician advised that an emergency cesarean operation was required immediately to save both the baby and the mother. A neonatologist provided information on prognosis for the infant if full resuscitation was carried out: chances of survival was 50%, of those surviving about 50% would have serious deficits (cognitive impairment, cerebral palsy, blindness, hearing problems). Observing the father's distress at having to make such a difficult decision under considerable time pressure made me wonder about the potential psychological consequences of parental decision-making.
DEcIsION-MAKING IN NEONATAL REsUscITATION
The patient's best interest standard should be applied for decision-making, together with best available mortality and long-term morbidity data, and the infant's condition at birth. Best available data suggest that neonates have a survival rate of 15% at 22 completed weeks, 41% at 23 weeks, 58% at 24 weeks and 74% at 25 weeks. Morbidity rates were around 30-50% and did not decrease between 23 and 25 weeks GA 17 . Periodic review of local and international perinatal and cognitive development data should be performed to ensure that the recommended threshold for resuscitation continue to be evidence-based. Similar to the Nuffield Council recommendations, palliative comfort care in Singapore below 23 weeks of gestation is reasonable given the poor prognosis at this GA. Although the GA threshold for full resuscitation differ in the Nuffield Council recommendations (24 weeks) versus the Singapore NRC guidelines (25 weeks), perhaps more important is that each treatment decision is individualised, based on a thorough assessment of the infant's vitality, weight, and estimated gestation age at birth, with parental preferences in mind. If there were prior parental wishes for treatment or non-treatment regardless of the infant's birth condition, parental wishes should be respected, as per the Nuffield Council recommendations. However, the level and nature of parental involvement in decision-making should be negotiated in each case, especially in our multi-racial society, where parental views about taking final responsibility for decisions may differ Proceedings of Singapore Healthcare  Volume 22  Number 2  2013 widely. A full range of resuscitation options should be offered to parents during antenatal counselling, which can include the following: 1) Comfort care only, regardless of the infant's condition.
2) Comfort care only, unless the infant is deemed to have a reasonable chance of survival at birth, in which case the appropriate treatment is decided by the neonatologist.
3) Full resuscitation if the condition at birth is good, or only brief resuscitation (e.g. a course of CPR or a course of drugs) if infant is depressed, followed by reassessment and possible withdrawal of treatment. After three minutes of active resuscitation and a continuous heart rate <100 beats/min, short-term outcomes have been found to be very poor 18 . 4) Full resuscitation regardless of condition at birth, followed by an opportunity to withdraw treatment later if prognosis is poor or a major brain injury occurs.
FUTURE OUTLOOK
Several areas of improvement remains: 1) Further studies of local long-term outcomes are needed to identify better markers for outcomes to help guide resuscitation decisions; 2) There is still a lack of consensus policy on the extent of limited resuscitation, which would need guidance from data correlating long-and short-term outcomes; 3) Continual exploration into how best to deliver complex information about medical outcomes in the setting of cultural and religious diversity is needed; 4) Lastly, there is a continuing need to provide comprehensive support for families to enable NICU graduates to reach their true potential.
